Small-and medium-sized enterprises (SMEs) are the important driving forces for the growth of China's economy. However, financing difficulty has always been the important problem besetting the development of SMEs for a long time. In particular, in recent years, US subprime crisis in 2008 caused a heavy blow to the development of some externally oriented SMEs. Thus, how to effectively overcome financing predicament for the SMEs is crucial for Chinese government. In this paper, based on microdata from China Industrial Enterprise Database, propensity score matching (PSM) method is adopted to conduct empirical analysis about the treatment effects of indirect financing level of SMEs under different systems. Empirical results reveal that state-owned enterprises enjoy indirect financing advantages compared with other enterprises and there is certain ownership discrimination against foreign-funded enterprises and private enterprises. In particular, the indirect financing rate of state-owned enterprises is 1.4% higher than that of other enterprises, and the indirect financing rate of foreign-funded enterprises is 6% lower than that of other enterprises; private enterprises are advantageous in indirect financing compared with other enterprises; however, indirect financing rate of private enterprises is 1.8% lower than that of state-owned enterprises, which also reveals ownership discrimination to certain extent.
Introduction
Small-and medium-sized enterprises (SMEs) play a decisive role in developing national economy. However, their development is confronted with many difficulties. In particular US subprime crisis in 2008 triggered global economic recession, causing a heavy blow to the survival, operation, and development of some externally oriented SMEs [1] [2] [3] . Thus how to help SMEs resolve economic difficulty, enable healthy growth of SMEs, especially how to effectively overcome financing predicament for them, remove financing barriers, and improve financing efficiency is currently one important subject and pressing task for China.
Financing difficulty has always been the important problem baffling the development of SMEs for a long time [4] [5] [6] . Though the government and financial institutions have made great efforts in improving financing services for SMEs, financial resources from formal financial system, for example, stock market, for SMEs are still much lower than economic contributions made by SMEs [7] [8] [9] [10] . According to statistical data from National Development and Reform Commission, the number of SMEs registered with industrial and commercial department in China has exceeded 4.80 million, while total number of SMEs including individual businesses in China has surpassed 42 million, accounting for more than 99% of aggregate number of enterprises nationwide. Jobs provided by SMEs account for more than 75% of total jobs in cities and towns nationwide and GDP created by SMEs represents 59% of national GDP; commodities produced by these enterprises make up 60% of total social sales, while tax payment from them constitutes 51% of total national tax amount; these enterprises stand for half of national economy. In addition, SMEs also play an important role in scientific and technical innovation activities and have 2 Discrete Dynamics in Nature and Society become the main body for technologies and innovations in China. Currently, in China, 66% of patents are invented by SMEs, more than 75% of technical innovations are completed by SMEs, and new products researched and developed by these enterprises account for 82% of total ones in China. However, according to 2012 Blue Book of Chinese SMEs, estimation made by China Banking Regulatory Commission showed that bank credit covered 100% of large enterprises, 90% of medium-sized enterprises, and only 20% of small enterprises and almost no microenterprises. Given current economic downturn, commercial banks are more prudential in offering loans and 10%-15% of SMEs actually obtain loans. Furthermore, according to data from People's Bank of China, as of September, 2010, only 239,000 SMEs nationwide had acquired banks' intent for credit extension and bank credit covered less than 1% of SMEs.
Many SMEs cannot but secure financing from informal financial channels in order to address the shortage of capital in China; thus private finance rapidly grows and considerable quantity of bank credit and capital from listed companies also flow to private lending market through various channels. In recent years, with rising labor and land costs in China and unfolding adverse impact from exchange rate reform and international financial crisis on export market for Chinese SMEs, profit margin for SMEs has been narrowed, while high cost of private financing has further exacerbated the difficulties for survival and development of SMEs with relatively low profit margin, which has not only affected continuously stable growth of China's economy but also exerted negative impact on employment, income distribution, economy, and social stability.
Large number of SMEs have gone bankrupt and been closed in China since financial crisis; thus the contradiction in financing difficulty for SMEs has become more acute. Many scholars take ownership discrimination as one important cause for financing difficulty surrounding SMEs. However, existing research is subject to the following restrictions: firstly, research sample is derived from either questionnaire survey on local areas or annual reports of listed SMEs, data size is very limited, and research conclusions are also exposed to certain limitations. Secondly, the method is dominated by direct regression without considerations for possible endogeneity issue in model and with failure to effectively identify the real causal relationship. Therefore, this paper uses Industrial Enterprise Survey Database of National Bureau of Statistics since this database includes all state-owned enterprises and nonstate-owned industrial enterprises with main business revenue exceeding five million Yuan and extensively covers enterprises, adopts many survey indicators, and can better reflect current situation of Chinese SMEs. Moreover, in this paper, propensity score matching method is employed to study indirect financing for SMEs under different ownerships so as to draw more accurate research conclusions.
The remainder of the paper proceeds as follows: Section 2 introduces the data and variables. Section 3 discusses the propensity score matching method and empirical analysis. Section 4 concludes.
Data and Variables

Data. This paper derives data from China Industrial Enterprise Database of National Bureau of Statistics in 2007.
This database is developed by National Bureau of Statistics on the basis of statistics concerning all state-owned enterprises and nonstate-owned industrial enterprises with main business revenue exceeding five million Yuan each year. However, part of statistical samples in this database includes mistakes and omissions; thus this paper conducts preliminary screening of data samples under the screening principle: samples "under operation" (namely, operation state = 1) and organizations which are "enterprises" (namely, organization type = 1) are retained, while samples with "annual average number of all employees" less than 5, those with "total assets" less than or equal to 0, and those with "total current liabilities" less than or equal to 0 as well as those with "total industrial output value (current year's prices)" less than 0 are eliminated.
Reference is made to the standard for classification of SMEs implemented in 2003 so that the screened data is sorted out, and enterprises which concurrently satisfy the conditions that total assets and sales volume do not exceed 400 million and 300 million and the number of employees is not more than 3,000 are classified as SMEs, namely, small-and medium-sized industrial enterprises above the designated scale. This treatment embodies the real meaning of national standard and controls enterprises above certain level as well as is the common way for addressing such issue in relevant domestic and foreign researches.
2.2.
Variables. This paper is mainly designed to study indirect financing for enterprises under different ownerships and focuses research on ownership discrimination against state-owned, foreign-funded, and private holding enterprises among SMEs. In this paper, propensity score matching method is used to examine the impact from ownerships on financing for SMEs. This method needs to be based on the following variables.
(1) Independent Variable. Indirect financing rate ( ) is closely related to current liability rate; numerical value of indirect financing cannot be directly Discrete Dynamics in Nature and Society 3 obtained; this paper adopts the ratio of current liabilities to total assets as indirect financing rate.
(2) Treatment Variables. This paper considers the following three treatment variables: dummy variables as to whether they are state-owned holding enterprises ( 1 ), foreign-funded holding enterprises ( 2 ), and private holding enterprises ( 3 ).
(3) Characteristic Variables. The following control variables concerning enterprise characteristics are considered: asset-liability ratio ( 1 , ratio of total liabilities to total assets), enterprise age ( 2 , years from enterprise establishment to 2007), labor productivity ( 3 , ratio of total industrial output value to the number of employees), and capital intensity ( 4 , ratio of total assets to number of employees). Table 1 provides the result of descriptive statistics about the above variables grouped on the basis of actual holding.
According to the result of descriptive statistics in Table 1 , enterprises under different ownerships show marked differences in production and operation. State-owned holding enterprises enjoy relatively high indirect financing rate, while foreign-funded holding enterprises have relatively low indirect financing rate. Meanwhile, state-owned holding enterprises indicate the highest asset-liability ratio, while foreign-funded holding enterprises present the lowest assetliability ratio. Current liabilities form the important part of total liabilities and serve as the important yardstick for measuring indirect financing; thus asset-liability ratio and indirect financing rate have exactly the same size relationship among enterprises under different ownerships. From the perspective of labor productivity, state-owned holding enterprises reveal the lowest efficiency, while private holding enterprises exhibit relatively high efficiency. Foreign-funded holding enterprises have the highest capital intensity, while private enterprises show the lowest capital intensity, which also reflect the disadvantages of private holding enterprises in capital. Table 1 only gives expression to differences in simple average values of indirect financing rates among enterprises under different ownerships and does not control the impact from other factors. Subsequently, ordinary least squares (OLS) regression is performed for basic econometrical models composed of the above variables; the models are given in the following:
in which, 1 , 2 , and 3 measure the magnitudes of treatment effect. The ordinary least squares regression result shown in Table 2 .
As indicated by estimation results (1), (2) , and (3) in Table 2 , subject to controlling asset-liability ratio, enterprise age, labor productivity and capital intensity, and so forth, indirect financing rate of foreign-funded holding enterprises is higher than that of nonforeign-funded holding enterprises, while that of state-owned holding enterprises is lower than that of nonstate-owned holding enterprises, and estimation results about private holding enterprises are insignificant. This means that state-owned holding enterprises are subject to ownership discrimination from indirect financing. Such results are exactly opposite to descriptive statistical analysis in Table 1 . Furthermore, given possible endogeneity in assetliability ratio, regressions are reconducted after such variable is deleted; the modified models are given by = + 2 2 + 3 3 + 4 4 + 1 1 + ,
= + 2 2 + 3 3 + 4 4 + 2 2 + ,
= + 2 2 + 3 3 + 4 4 + 3 3 + .
With the estimation results shown in Table 3 . It is observed that, after enterprise age, labor productivity, capital intensity, and so forth are controlled; indirect financing rate of state-owned holding enterprises is higher than that of nonstate-owned holding enterprises, while indirect financing rate of foreign-funded holding enterprises is lower than that of nonforeign-funded holding enterprises and that of private enterprises is significantly higher than that of nonprivate enterprises. Results are exactly contrary to (1), (2) , and (3). Given instability of results, the following section of this paper adopts propensity score matching method to accurately estimate the impact from ownership factor on indirect financing rates of SMEs. enterprises. However, we should also pay attention to possible endogeneity issue between ownership form and indirect financing rate. In order to eliminate sample selectivity bias, this section uses propensity score matching (PSM, [11] [12] [13] [14] ) method to address such issue. Take whether enterprises are state-owned holding ones as an example, core philosophy of this method lies in identifying the difference in indirect financing rates of one enterprise between "state-owned holding" and "nonstate-owned holding"; given that such difference involves one enterprise under different ownership forms, we can confirm that such difference is caused by change in ownership form and there is no endogeneity issue that indirect financing rate of state-owned holding enterprise itself is relatively high or relatively low. However, as no "nonstate-owned holding" condition exists in state-owned holding enterprises, we need to find nonstate-owned holding enterprises "similar" to state-owned holding enterprises and study nonstate-owned holding enterprises to judge whether indirect financing rate of state-owned holding enterprises is increased so as to obtain average treatment effect (ATE) concerning the impact of different ownership forms on indirect financing rates of enterprises. Specifically, we firstly estimate the determining equation as to whether enterprises are state-owned ones:
Propensity Score Matching Method and Empirical Analysis
where is indicative variable, if it is 1, it means state-owned holding, and if it is 0, it represents nonstate-owned holding; means the factor which affects whether enterprise selects state-owned holding. PS is the probability that enterprise selects state-owned holding, namely, propensity score. Based on (1), propensity score PS( ) of each enterprise can be calculated. Based on Becker and Ichino [11] , average treatment effect concerning state-owned holding and nonstateowned holding for indirect financing rates of enterprises can be obtained:
where 1 and 0 separately represent indirect financing rates of individual under both conditions: state-owned holding and nonstate-owned holding.
In actual analysis, average treatment effect is generally calculated through the following three steps.
Step 1. Logit model is used to estimate propensity score:
Fitted valuePS( ) (namely, propensity score) is obtained.
Step 2 (Matching). PS( ) is continuous variable; thus it is very difficult to conduct exact matching for it. Common inexact matching methods include one-to-one matching, -nearest neighbors matching, radius matching, and kernel matching. As sample size in this paper is very large, it takes excessively long time to adopt the latter two ones which are unfeasible in practice. This paper uses -nearest neighbors matching. Matching rules are shown below:
Step 3. According to the matching results, average treatment effect is calculated as follows:
in which and are the outcomes of treated individual and control individual j, respectively. is the weight.
Empirical Analysis.
After nonstate-owned holding enterprises which match with state-owned holding enterprises are identified through the above method, propensity score matching method is adopted to calculate the difference in average indirect financing rates between two groups of enterprises; final results are shown in 1 in Table 4 . The matching processes for foreign-funded holding and private holding enterprises are similar to the above process; their final results are indicated in 2 and 3 in Table 4 . The estimation results to which we mainly pay attention in these tables are average treatment effects on the treated (ATT) which means the difference in indirect financing rates of enterprises between treatment group and control group. According to Table 4 , with respect to 1 , in terms of state-owned and nonstate-owned enterprises, indirect financing rate of state-owned enterprises is 4.2% higher than that of nonstate-owned enterprises before treatment; after treatment, indirect financing rate of state-owned enterprises is still but only 1.4% higher than that of nonstate-owned enterprises. With respect to 2 , in terms of foreign-funded and nonforeign-funded enterprises, indirect financing rate of foreign-funded enterprises is 6% lower than that of nonforeign-funded enterprises both before and after treatment, which suggests that foreign-funded enterprises are disadvantageous in indirect financing. With regard to 3 , in terms of private and nonprivate enterprises, indirect financing rate of private enterprises is 2.4% and 3.3% higher than that of nonprivate enterprises before and after treatment.
However, it is worth noting that indirect financing rate of private enterprises is 3.5% lower before treatment. In order to further study whether there is discrimination against private enterprises compared with state-owned enterprises, sample size is limited to state-owned enterprises and private enterprises, and propensity score matching estimation is reconducted, with the result shown in 3 * , which shows that indirect financing rate of private enterprises is 1.8% lower than that of state-owned enterprises after treatment. The corresponding value is −1.66, and it is significant at 10% significant level. This means that private enterprises are also subject to certain ownership discrimination in indirect financing compared with state-owned enterprises.
Conclusions
This paper utilizes China Industrial Enterprise Database of National Bureau of Statistics and makes reference to the standard for classification of SMEs implemented in 2003 for screening samples of SMEs and studying the difference in indirect financing among SMEs under different ownership systems. As indicated by regression result, results greatly vary with different control variables. Propensity score matching method is further adopted to perform estimation and discover that state-owned enterprises enjoy advantages in indirect financing compared with other enterprises, and indirect financing rate is 1.4% higher than that of other enterprises. Foreign-funded enterprises are faced with ownership discrimination in indirect financing, and their indirect financing rate is 6% lower than that of other enterprises. Private enterprises are advantageous in indirect financing compared with other enterprises. However, indirect financing rate of private enterprises is 1.8% lower than that of state-owned enterprises, which also reveals ownership discrimination to certain extent.
